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Φ Energy Security
– China is Becoming Increasingly Dependent on Oil 

Imports
– China is Estimated to Expend its Domestic Supplies of 

Petroleum in About 20 Years
Φ Economy

– Balance of Trade Issue
– Difference in Regional Economies

Φ Environment
– Rapid Growth in Vehicle Usage has Worsened 

Existing Pollution Problems

Current Issues in ChinaCurrent Issues in China



Possible SolutionsPossible Solutions

Φ Expand Domestic Development of Alternative 
Fuels for the Transportation Sector to Reduce 
the Environmental Impact of Automobiles and 
to Reduce China’s Dependence on Foreign Oil 
Imports

Φ Encourage the Deployment of Alternative Fuel 
Vehicles through Government Policies and 
Incentives



Alternative Fuel TypesAlternative Fuel Types

Φ Methanol - (Alcohol-Based)
– From Natural Gas and Coal

Φ Ethanol - (Alcohol-Based)
– From Starch and Biomass

Φ Liquid Petroleum Gas (LPG)
– Natural Gas, Crude Oil Fraction

Φ Compressed Natural Gas (CNG)
– Processed Natural Gas, Coal-Derived, Coal-Bed Gas, 

Biodegredation of Organic Materials



Overview of MethanolOverview of Methanol
Φ Advantages

– Coal-Derived
– Low Conversion Cost
– Lower Emissions than Gasoline

Φ Disadvantages
– Causes Corrosion and Aggressive Solvent
– Limited Public Refueling Facilities
– Reduced Driving Range
– Increases Formaldehyde Emissions
– Requires Base Engine Upgrades for Durability 



Overview of EthanolOverview of Ethanol

Φ Advantages
– Renewable Energy Resource
– Lower Emissions than Gasoline

Φ Disadvantages
– Lower Energy Content than Gasoline
– Reduced Driving Range



Ford Programs in ChinaFord Programs in China
Φ AFV Related Workshops
Φ Energy, Economic, and Environmental Study 

(EEE Study)
Φ Ford China AFV Program
Φ Ford China Research and Development Fund



China Automotive Technology China Automotive Technology 
WorkshopWorkshop

Φ 1995 Ford-Sponsored Workshop in Beijing
Φ Developed 44 Recommendations in Eight 

Transportation-Related Areas
Φ Helped China Formulate Strategies for the 

Development of its Automotive Industry in the 
Ninth Five-Year Plan and Beyond



CAT RecommendationsCAT Recommendations
Alternative Fuel Strategies for ChinaAlternative Fuel Strategies for China

Φ Implement Long-Term Sustainable Energy 
Policies in Anticipation of the Depletion of 
World Petroleum Supplies

Φ “Clean Fuels” such CNG, LPG, and 
Alcohols Should be Considered for 
Different Regions

Φ Continuously Re-Evaluate the System 
Economics of the Various Fuel Choices 



EEE StudyEEE Study

Φ Life-Cycle Assessment of the Use of Coal-
Derived Fuels in Various Alternative 
Powertrains and Vehicles

Φ Provided Valuable Data for China to 
Establish its Coal-Based Fuel Policy to Best 
Utilize its Coal Resources



Ford China AFV ProgramFord China AFV Program



Ford China AFV ProgramFord China AFV Program

Φ Phase I - Studied the Use of Methanol as a 
Vehicle Fuel
– Higher Cost than Gasoline
– Causes Corrosion
– High Formaldehyde Emissions
– Potential in Some Regions in China
– First FFV Medium-Size Bus in China



Ford China AFV ProgramFord China AFV Program

Φ Phase II
– Emphasizes Cooperative Development and 

Commercialization of CNG and LPG 
Vehicles

– Develop Energy Efficient and Cost 
Effective Processes for New Vehicles



CNGCNG--Diesel Dual Fuel Engine Diesel Dual Fuel Engine 
Development ProgramDevelopment Program

Φ Program Overview
– China has Large Proportion of Diesel Vehicles
– China’s In-Use Diesel Vehicles Have High 

Emissions
– CNG-Diesel Dual Fuel Vehicles Can Greatly 

Reduce Emissions
– Collaborate with Chinese Universities and 

Research Institutes to Jointly Develop CNG-
Diesel Dual Fuel Vehicle Technologies for 
Different Diesel Vehicles



CNGCNG--Diesel Dual Fuel Engine Diesel Dual Fuel Engine 
Development ProgramDevelopment Program

Φ Program Objectives
– Meet Emission Levels:

υ Stage II - China  (2001)
υ Stage IV - ECE (2005)
υ ULEV - U.S.  (2005)

– Equal or Better than Diesel Fuel Economy
– Lower Carbon Dioxide Emissions than Diesel
– Equal or Better Performance than Diesel
– Reduce Engine Noise 



CNG Retrofit of InCNG Retrofit of In--Use Use 
VehiclesVehicles

Φ Technical Issues
– Retrofits Do Not Provide System 

Optimization in the Area of Functionality, 
Quality, Durability and Reliability

– Both Initial  and Long-Term Quality of the 
Conversion Need to be Ensured

– Servicability Needs to be Ensured
– Appropriate Functionality and Robust Fuel 

Control are Essential in Order to Achieve 
Low Emission Targets



Average Vehicle 
in China

Chinese Bi-fuel 
Conversion

110%

Carburetor Vehicles
Without Catalytical Converters

EFI Vehicles
With Catalytical Converters

2% 1%

Ford Bi-fuel CNG
Vehicle

Ford Dedicated 
CNG Truck

100% 60%-
110%

Emissions Benefits of CNG VehiclesEmissions Benefits of CNG Vehicles

60%



RecommendationsRecommendations

Φ Establish and Implement Government 
Policies and Incentives to Encourage the 
Use of Alternative Fuel Vehicles (AFVs)

Φ Allow Each Region of China the 
Opportunity to Tailor the Incentives in 
Order to Effectively Meet their Needs and 
Utilize their own Natural Resources



Recommendations for Recommendations for 
Financial IncentivesFinancial Incentives

Φ Control the Price Differential between 
Gasoline and Alternative Fuels

Φ Example:       Virginia State Fuel Tax
Natural Gas:  $0.10
Gasoline:       $0.16



Φ Provide Low Interest or Interest-Free Loans for 
the Construction of Refueling Stations

Φ Provide Financial Incentives to Energy 
Companies that Invest in Infrastructure Support 

Φ Example
– U.S. State of Louisiana has a Low-Interest 

Loan Program for Refueling Stations

Recommendations forRecommendations for
Infrastructure Financial IncentivesInfrastructure Financial Incentives



Φ Significantly Reduce Annual Vehicle 
Registration Fees and License Fees for 
AFVs

Φ Example
– In the U.S State of Virginia, Motor 

Vehicle Licenses for AFVs are Free

Recommendations for Recommendations for 
Financial IncentivesFinancial Incentives



Φ Reduce the Road Tax for AFVs

Φ Example
– U.S. State of Oklahoma’s Flat-Fee 

Sticker in Place of the Per Gallon Road 
Tax on Gasoline

Recommendations for Recommendations for 
Financial IncentivesFinancial Incentives



Φ Provide Tax Credits for AFV 
Incremental Cost on New Vehicles

Φ Example
U.S. State of Colorado’s Tax Credits  (1998)

LEV 50%
ULEV 70%
SULEV/ZEV 80%

Recommendations for Recommendations for 
Financial IncentivesFinancial Incentives



Sample Sample 
Tax Incentive for ChinaTax Incentive for China

Gasoline  AFV                 
No Incentives    Incentives

Vehicle Base Price $15,000 $19,000 $19,000
Vehicle Taxes $  6,000 $  6,000 $  2,000
Total Vehicle Cost $21,000 $25,000 $21,000



Ford’s Efforts on AFVsFord’s Efforts on AFVs

Φ Sold More AFVs in North America Than All 
Other Auto Manufacturers Combined in 1998

Φ More AFV Choices - 18 Lines of AFVs
Φ 30 Year Commitment to AFV Development
Φ Ford Dedicated CNG Trucks were the First 

Light Trucks in the World to Meet California’s 
SULEV Criteria

Φ $1 Billion in Next Five Years for AFVs and 
Emission R & D



ConclusionsConclusions

Φ The Successful Implementation of AFVs Can Provide 
China with Economic, Energy and Environmental 
Benefits

Φ The Types of AFVs that Should be Implemented will 
Depend upon Regional Resources and Needs

Φ Government Policies and Incentives will be Necessary 
to Encourage AFV Development

Φ Ford is working Closely with Government, Academic 
and Industry Groups to Jointly Develop the Best 
Alternative Fuel Options for China


